Ten patients with chronic obstructive pulmonary disease (COPD) with normal left ventricular function were given a single dose of captopril (0.25 mg/kg). Mean systemic arterial pressure, heart rate and coronary flow to the right ventricle were reduced significantly after captopril. In contrast captopril did not cause a significant fall in pulmonary arterial pressure or pulmonary vascular resistance. We conclude that captopril fails to produce haemodynamic benefits in such hypoxic patients and that angiotensin II is not playing a significant role in maintaining pulmonary vasoconstriction.
Introduction
Captopril, an angiotensin converting enzyme (ACE) inhibitor is effective in the treatment of congestive cardiac failure resistant to other drugs; captopril increases cardiac output and reduces mean arterial pressure, systemic vascular resistance, right atrial pressure and pulmonary artery and pulmonary wedge pressures in patients with congestive heart failure.' The beneficial effects seem to relate to the pretreatment plasma renin activity.2'3 The potential role of ACE inhibition in pulmonary hypertension secondary to chronic obstructive pulmonary disease (COPD) has also been investigated. 4'5'6 Angiotensin II exerts a powerful vasoconstrictive action on the pulmonary circulation.7 The humoral mediators involved in eliciting and maintaining hypoxic pulmonary hypertension are as yet ill defined but it has been demonstrated that COPD patients have elevated plasma levels of renin, angiotensin II and arginine vasopressin.8 In order to investigate the possible role of angiotensin II in patients with the above conditions we studied the acute haemodynamic changes induced by oral captopril.
Material and methods
Ten patients (8 men) mean age (±s.d.) 63.8+9.2 years, with chronic obstructive pulmonary disease (% forced expiratory volume in one second [FEV1] 44 + 9%) and respiratory failure gave informed consent to the present investigation. Their mean forced expiratory volume in one second was 29.5% +9.5 (s.d.) of predicted. All patients had congestive heart failure due to pulmonary hypertension. None had evidence of left ventricular failure.
The patients were in the fasting state, all medications and supplemental oxygen having been stopped for 12 hours. A triple lumen thermodilution SwanGanz catheter (7F, Edwards Lab) was placed into a pulmonary artery under constant pressure wave monitoring. A small polyethylene catheter was inserted into a radial artery. Pulmonary and systemic vascular pressures were measured using Staham p 23 Db transducers. Cardiac output was measured in triplicate using a Gould cardiac output computer. Arterial and mixed blood gases were measured using the Radiometer Co automatic pH/blood gas system. Haemoglobin levels and oxygen saturation were determined using the OSM2 haemoximeter (Radiometer Co).
Expiratory gas flow and volumes were measured with a vitalograph. The following parameters were obtained sequentially: Cardiac output (CO); pulmonary artery mean ( (imPAP), wedge (PAw) and right arterial pressures (mhRA) averaged over ten respiratory cycles; heart rate (HR), arterial and mixed venous blood gases. The following formulae were used for calculations: systemic vascular resistance (SVR, dyn. s . cm-5) = 80(miAP-ffRA): CO, pulmonary vascular resistance (PVR dyne. s. cm -5) = 80 (mfPAP -PAw): CO, oxygen transport (TO2, ml/min/m2) = arterial 02 content x cardiac index x 10. Coronary flow to the right ventricle was expressed by the difference of diastolic arterial and iRA pressures.9
The patients were allowed to rest 30min after insertion of catheters and baseline determinations were performed when heart rate and vascular In our acute study in hypoxic COPD patients captopril was not shown to change pulmonary artery pressure and pulmonary vascular resistance, suggesting a probable lack of any role of angiotensin II in maintaining pulmonary hypoxic vascoconstriction. Although hypoxia inhibits ACE activity, the gross elevation of plasma renin activity observed in patients with chronic hypoxia may still cause increased angiotensin II levels.7 Apparent reduction in ACE activity has been demonstrated on ascent to high altitude18 and in patients with cor pulmonale and respiratory failure caused by COPD. 19 There was a tendency for cardiac output to fall in our patients and coronary flow to the right ventricle was reduced in them after captopril. Ischaemia of the right ventricular myocardium is a limiting factor in response to pressure load and that can contribute to the fall of cardiac output. 20 The absence of beneficial haemodynamic effects on pulmonary circulation is unlikely to be due to the small doses of captopril used in our study, because low doses (25-37.5 mg/day) have proved effective in the treatment of congestive heart failure. ' The absence of an effect of captopril on pulmonary vascular resistance in patients with COPD may be due to the fact that angiotensin II has no significant role in maintaining hypoxic vascoconstriction. However, the absence of a vasodilator response to oxygen suggests that there may be irreversible structural changes in the pulmonary arterioles in such patients.
